###### Learning Point of the Article:

The deep flexor tendon may become trapped in fracture of the phalanx diaphysis.

Introduction {#sec1-1}
============

The proximal phalanx is the most commonly fractured hand bone in children \[[@ref1], [@ref2], [@ref3]\], being the base of phalanx the most common location. This is due to the high incidence of juxta-epiphyseal as well as Salter--Harris type II fractures \[[@ref1], [@ref2]\].

Most of these fractures are simple to reduce and are stable. However, when there is a soft tissue entrapment within the fracture, close reduction may become difficult or impossible and, when undiagnosed, may result in definite dysfunction of the affected finger. This entrapment is very rare with only few cases reported in literature and different anatomic structures were described such as extensor hood-periosteal fibrous tissue, lumbrical and interosseous tendons \[[@ref4], [@ref5], [@ref6]\], as well as tendons \[[@ref7], [@ref8], [@ref9], [@ref10], [@ref11], [@ref12], [@ref13], [@ref14]\].

There are only few cases in literature reporting tendon entrapment after the fracture of the proximal phalanx \[[@ref7], [@ref8], [@ref9], [@ref10], [@ref11], [@ref12], [@ref13], [@ref14]\] with only one case occurring after diaphyseal fracture \[[@ref12]\].

Case Report {#sec1-2}
===========

A 15-year-old Caucasian boy with no relevant medical history went to the emergency department after suffering trauma in his right hand caused by a fall forward while playing football. He presented a deformity at the base of the second finger, swelling, and painfully restricted motion. Rotational deformity of the second finger associated with radial deviation and hyperextension was found during physical examination, but neurovascular structures were intact.

The X-ray ([Fig. 1](#F1){ref-type="fig"}) showed fracture of the proximal phalanx diaphysis of the second finger of the right hand with deviation. Closed reduction under sedation was performed applying traction and ulnar deviation followed by syndactyly and immobilization with Zimmer splint. The control X-ray ([Fig. 2](#F2){ref-type="fig"}) revealed acceptable reduction, and the patient was referred to follow-up at the outpatient consultation. The conservative treatment was kept for 25 days, with apparent fracture healing on the X-ray ([Fig. 3](#F3){ref-type="fig"}), but the patient presented limitation on active flexion of the finger which was interpreted as a sequel of the immobilization. Thus, he was referred for physical therapy rehabilitation. Six weeks after the initial trauma, the patient was observed at the emergency department for new right-hand trauma. On examination, no active flexion of the third phalanx of the second finger of the right hand was noticed. The X-ray didnot show any new fracture ([Fig. 4](#F4){ref-type="fig"}). Then, the patient underwent an ultrasound that revealed deep flexor tendon entrapment at the previous fracture focus. A surgery was proposed and accepted by the legal guardians. The patient was prepared to surgery. After the Bruner incision in the palm face of the affected finger, the entrapment of the deep flexor tendon within the proximal phalanx was observed ([Fig. 5](#F5){ref-type="fig"}). Then, tenolysis of the entrapped tendon was made ([Fig. 6](#F6){ref-type="fig"}) enabling the visualization of the bone space created by the fracture and where the tendon was trapped ([Fig. 7](#F7){ref-type="fig"}). After that, a reconstruction of the pulleys was performed using a portion of long palmar tendon ([Fig. 8](#F8){ref-type="fig"} and [9](#F9){ref-type="fig"}) with good immediate functional result (Video 1). The X-ray performed 2 weeks later ([Fig. 10](#F10){ref-type="fig"}), documented a good result.

![X-ray (anteroposterior) showing a fracture of the proximal phalanx diaphysis of the second finger of the right hand with deviation.](JOCR-9-86-g001){#F1}

![X-ray (anteroposterior) showing acceptable reduction of the fracture.](JOCR-9-86-g002){#F2}

![X-ray (anteroposterior) performed 25 days after the fracture.](JOCR-9-86-g003){#F3}

![X-ray (anteroposterior) performed 6 weeks days after the fracture.](JOCR-9-86-g004){#F4}

![Operating view: Entrapment of the deep flexor tendon within the proximal phalanx can be seen.](JOCR-9-86-g005){#F5}

![Operating view showing the tenolysis of the entrapped tendon.](JOCR-9-86-g006){#F6}

![Operating view showing the bone space created by the fracture and where the tendon was trapped.](JOCR-9-86-g007){#F7}

![Operating view showing the reconstruction of the pulleys using a portion of long palmar tendon.](JOCR-9-86-g008){#F8}

![Operating view showing the reconstruction of the pulleys using a portion of long palmar tendon.](JOCR-9-86-g009){#F9}

![X-ray (anteroposterior) performed 2 weeks after the surgery.](JOCR-9-86-g010){#F10}

Four weeks later, the patient had good clinical evolution with almost complete recovery of mobility.

Discussion {#sec1-3}
==========

This case illustrates an entrapment of the deep flexor tendon after the fracture of the proximal phalanx of the second finger of the right hand which was not noticed at the time of primary closed reduction, leading to flexion limitation of the involved finger. This is a very rare entity with only seven cases reported in literature \[[@ref7], [@ref8], [@ref9], [@ref10], [@ref11], [@ref12], [@ref13], [@ref14]\].

Most of the reported cases of tendon entrapment after the fracture of the proximal phalanx occurred in children between 4 and 12yearsold and in the majority of cases, a girl was affected \[[@ref11]\]. The predominance of these fractures in pediatric age may explain why the epiphysis is the most frequent location of the fractures involved in the entrapment \[[@ref7], [@ref8], [@ref9], [@ref10], [@ref11], [@ref12], [@ref13], [@ref14]\]. Consequently, the most commonly affected fingers by the entrapment are the same affected by the juxta-epiphyseal/ Salter--Harris fractures, with the small finger being the most frequently involved, followed by the ring and long finger \[[@ref11]\]. In some cases, the entrapment occurred in more than one finger \[[@ref11]\]. Moreover, the deep flexor tendon is the most commonly involved in such entrapments due to its proximity to the bone \[[@ref11]\], as happened in our case.

The case presented has some special features that are different from the ones previously reported. At first, in our case, the tendon entrapment occurred in a 15-year-old boy. Furthermore, the fracture occurred in the diaphysis instead of the most common location in the epiphysis/peri-epiphyseal region (juxta-epiphyseal/ Salter--Harris fractures). At the best of our knowledge, this is the second case, in which the tendon entrapment occurred in a diaphysis fracture of the phalanx. The other case of entrapment reported after a diaphyseal fracture occurred in 45-year-old men and the second finger was the involved one \[[@ref12]\]. In both cases, the patients were older when compared with the cases of entrapment after juxta-epiphyseal/ Salter--Harris fractures. On the one hand, this fact can explain the location of the fractures in the diaphysis and, on the other hand, it can justify the involvement of a finger different from the ones usually involved by juxta-epiphyseal/Salter--Harris fractures. As the fractures of the phalanx are much more frequent in children, it is easy to understand the reason why these fractures are juxta-epiphyseal. As skeleton matures, the phalanx loses its "fragile point" and the fractures are more able to occur in the diaphysis.

The other point that must be discussed in our case is the fact that the entrapment went unnoticed at the time of primary closed reduction.

Usually, phalanges fractures do not present difficulties related with reduction or post-reduction stability \[[@ref5]\]. However, in some cases, it may be difficult or impossible to reduce the fracture due to soft tissue entrapment \[[@ref4], [@ref5], [@ref6], [@ref7], [@ref8], [@ref9], [@ref10], [@ref11], [@ref12], [@ref13], [@ref14]\]. Some clues must raise suspicion of the presence of flexor tendon entrapment in these kinds of fractures, namely, severe swelling, dorsal angulation of the digit after a severe hyper extension injury, a rubbery resistance to manipulation, and failure in successive attempts to reduce \[[@ref1], [@ref2], [@ref3]\]. It is important to take this into account as repeated attempts at closed reduction may result in an increase in swelling and damage of the growth plate (when juxta-epiphyseal/ Salter--Harris fractures are present) or the entrapped tissues \[[@ref5], [@ref9]\]. In our case, although the undiagnosed tendon entrapment, it was possible to perform a closed reduction in a single attempt with both apparent good immediate clinical and image results which delayed the diagnosis and the definite treatment. Pandey et al. have reported a case, in which the tendon entrapment remained unnoticed and present late as tendon dysfunction and the definite diagnosis of the entrapment was made by sonography as in our case \[[@ref14]\].

Taking into account, the few cases reported, the best surgical approach to treat flexor tendon entrapment is not defined. Some authors have used dorsal approach, others mid-lateral approach, and others volar approach \[[@ref12]\]. In our case, given that, the fracture was already consolidated, we opted for a volar approach that proved to be the best since it allowed not only the tenolysis but also the reconstruction of the pulleys using a portion of the long palmar tendon, which was very important to obtain a good functional result.

Conclusion {#sec1-4}
==========

This case is an original case report that illustrates a deep flexor tendon entrapment after a diaphyseal fracture of the proximal phalanx of the second finger in a 15-year-old boy. This entity is very rare, especially taking into account its occurrence in the diaphysis, being the second case reported in literature. The authors highlight the importance of having a high index of suspicion to detect this situation once it restrains the success of the conservative treatment and makes the surgery mandatory to avoid definite sequels and disabilities.

###### Clinical Message

With this paper, the authors pretend to illustrate a deep flexor tendon entrapment after a diaphyseal fracture of the proximal phalanx in a 15-year-old boy which is a very rare entity, especially taking into account its occurrence in the diaphysis. The authors highlight the importance of having a high index of suspicion to detect this situation once it restrains the success of the conservative treatment and makes the surgery mandatory to avoid definite sequels and disabilities.
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